Effect of chronic MK-801 and/or phenytoin on the acquisition of complex behaviors in rats.
The purpose of the present experiment was to assess the effects of chronic MK-801 (an N-methyl-D-aspartate receptor antagonist) and/or phenytoin (a sodium channel blocker) treatment on behavioral acquisition and performance in rats. Learning, audio/visual discrimination and motivation were modeled using incremental repeated acquisition (IRA), audio/visual discrimination (AVD) and progressive ratio (PR) tasks, respectively. MK-801 and/or phenytoin were administered daily, 7 days/week by orogastric gavage beginning just after weaning on postnatal day (PND) 23 and continuing until PND 306. Monday through Friday behavioral assessments began on PND 27 and continued until PND 430. Throughout treatment, subjects in the high dose MK-801 (1.0 mg/kg/day) and the high dose drug combination (1.0 mg/kg/day MK-801+150 mg/kg/day phenytoin) groups exhibited decreased body weight gains compared to control subjects. For these two affected groups, response rates were also decreased in all tasks. Task acquisition, as evidenced by an increase in response accuracy, was decreased for both these groups in the AVD task, but only for the high dose MK-801 group in the IRA task. The data suggest that chronic MK-801 treatment adversely affects the acquisition of IRA and AVD task performance and that the inclusion of phenytoin in the MK-801 dosing regimen blocks some of the adverse effects of chronic MK-801 treatment on IRA task acquisition. These findings are in marked contrast with those observed in nonhuman primates and suggest important species differences associated with chronic exposure to compounds that block NMDA receptors and/or sodium channels.